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Table 1. Sputtering conditions

Deposition parameter Conditions
Targets Zn0:Zn (5N) ‘ Ag (5N)
Dr-1, Dr-s 100mm
Substrate Corning 2948 glass
Working Gas Ar @ O Ar ambient
Background Pressure 1x107° Torr 1x107° Torr
Working gas Pressure 1x10~° Torr 1x10™° Torr
Input power 50W 20W - 80W
Substrate temperature Room temperature Room temperature, 100C, 150°C, 200C
Deposition time - 10, 30, 50, 70 sec
Film thickness 20—110 nm -
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Fig 1. Schematic diagram of FTS system
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as—deposited Ag thin films as a function
of deposition time at room temperature

[14]. Ag A5 S7MAIA &8 ee) 725 ds
QAR ek vlke] SAdell A Kol ule] F47F 57t
3fef 71 GeiellM kel AAs] gt Wi,
TR EAshs wre] Aol 1o ARk S7he}
& A7 54S LERIT ofeh o] ZnO Hhute] 3
S, A S PP SIRE 5T SoRA Ag

502, 7020] BHE 4714 SAE o, S22z o}
o R DOENT S

3 2 Aghte] FbIgeelrle] Bkt win
b UERd Sejzolc), 107k Sk vk 50 52
Fehuc o8le] whe Fabag tehigion, WA
5x10° [9/sq.] & 7P Ao® v Ag vt
Frze] AAES A, 1027 S35 )
27000 AR Aol A QA B YT
= o)

0 v
AY7ell whet el M Ble ARAIA kel 4

oot
= "
14

—
[*xl

X
>
z,

My 1= 12 o o
fo rlo
O:

—~

toay,

‘ w
VD oL Pl il Ll 17
EE S00nm

(a) 10 sec (b) 30 sec

100
—R.T (3.079/5q.)

=) ---100T (11.89 Q/sq.)
é, 80K, 150T (48.76 Q/sq.)
@ 2 ----200C (1.2x10°Qlsq.)
e 60f.
© Sy
part
‘= 40t
£
e
o 20+
S
|_

400 600 800

Wavelength [nm]

Fig 3. Transmittance and sheet resistance of
as—deposited Ag thin films as a function of
substrate temperature at the deposition time
was 80 s
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104

Journal of the Korean Vacuum Society 17(2), 2008



FTSHo g A2k Ag/Zn0 vhke] d7|4 Jska] Ex

b Ol fei X AT T T
. 500nm 500nm
(a) R.T (b) 100C (¢) 150C (d) 200C
Fig 5. SEM images of as—deposited Ag thin films as a function of substrate temperature at the deposition time
was 80 s

7 4% Ao AZE sl whel ARk Ag el Al B, S1gla o] BpE A9l AATET} 100C A
K AR BHkE T 200°C A A2 Hhako] T2 we At

H
EUE TRES AUA Ao AR oR VRewt SRS
oF 4= gtk WhH, 30%, 50%, 70 AlZF Bt AIAE Ag HPERe & WA} e BRI ek
1 ol Tk oulS gke Ag ulaRe e AT} Lol 3027 ZH
(e}
=

Ay o P22 7 E AL & 5

ANA 07 1023F T2 Ag BHRS d&H = }95 1, 80%0) el FErHe T B 8.99(0/50. ]S
27 5le] 0 v PG L HESE AR 7h 92wk A 2 9lolch o]e] 3 Ag
el W st hete] 200 Wt sioll S2el G2l Ag) 2 5
%) 5 7|9 £ sl w807 SR Ag bt U3k B4 AR 248 2] Slsked, 7n0 uhete] £
o) SEM AFE e Zole), AEol FA Ag Ml Bale] e Agza0e] o3 TR AT, fe
A o RS HolE AL BT 5 gow, Vlf ¥ W Ag Hto] Zn0 HY 9ol $EE B9 BW A

L7b SVl whet wke] 27t fA] ek 71 710l whepa] whe] EAJo] depxitt. A 9] Zn0 uhte]

A} EskE Al HE AR 9ste] 20, 50, 80, 110nm= BHS- A2
t}. o] 71R25rt S7FEEE Age] Fo] B AA ofal, A 07 Ag uiehS 3021 SISt 1d 63
72 Ag/Zn0 vrete] 7n0 T Walel| w2 mHE g} A
A7), AAYE HER a3t ZnOHFEE A5 20nm
FAR ZZA] Rrms #2 1.843 nmE YERIl oM,
50nm F2A] 7R W 0.983 nmE B, o] F2E A

B

=S

i * 3

g £

— 12} 32

I o

e 2

8 2 2

2 8r s

) 1 =8

< NG 2

3 4t @

) [)

2 ) ) ) ) ) =

- 20 40 60 80 100 120 §

! ZnO Film Thickness [nm] o

(¢) Rims = 1.843nm (d) Rms = 2.864nm

Fig 6. AFM images and surface roughness of as—deposited Fig 7. The dependence of the sheet resistance

7n0 thin films as a function of film thickness at room of as—deposited Ag/ZnO thin films as a
temperature function of ZnO film thickness at R.T

FTF384] 17(2), 2008 100



sk
:\o
oly
&
O:

1~1:I
rb

Q1

rjg
::’4
ﬂi
oL
£l
oy
o,
rlet

Table 2. Deposition parameters of Ag/ZnO multilayer structures

Struchure Temp. Tag Dag, Dzo R Transmittance(%)
=T = — sec — — nm — - (/Sq. — — at 550nm —

Ag R.T 10 2.5 1.5 x 10’ 63
Ag R.T 30 6.5 8.99 79
Ag RT 50 12.5 5.62 67
Ag RT 70 17.5 3.79 56
Ag R.T 80 20 3.07 45
Ag 100 80 20 11.89 36
Ag 150 80 20 48.76 29
Ag 200 80 20 >1.2x10° 28
Ag/7n0 RT 30 Dag(6.5) , Dzo(20) 10.14 78
Ag/7n0 R.T 30 Dag(6.5) , Dzo(50) 9.25 82
Ag/Zn0 R.T 30 Dag(6.5) , Dzo(80) 12.56 79
Ag/7n0 RT 30 Dag(6.5) , Dzo(110) 16.92 77
Zn0/Ag/Zn0 RT 30 D7:0(50), Dag(6.5) , Dzo(50) 5.7 81
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Electrical and optical properties of Ag/ZnO multilayer thin film by the FTS
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We have studied the properties of Ag/undoped ZnO (ZnO) multilayer thin films deposited
on glass substrate by the facing targets sputtering method. In an attempt to find out the
optimum conditions of the Ag thin film, which would be coated on the ZnO thin film, we
investigated the changes of sheet resistance, transmittance and surface morphology as a
function of deposition times and the substrate temperature. The electrical and optical
characteristics of Ag/ZnO multilayers were evaluated by a four-point probe, a UV/VIS
spectrometer with a spectral range of 390-770 nm, a X-ray Diffractometer (XRD), an atomic
force microscope (AFM) and a Field Emission Scanning Electron Microscope (SEM),
respectively. We were able to prepare the Ag/ZnO multilayer thin film with sheet resistance
of 9.25 Q/Sq. and transmittance of over 80% at 550nm.
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